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(54) NUMERICAL CONTROLLER 

(11) 4-307605 (A) (43) 29.10.1992 (19) JP 

(21) Appl. No. 3-71873 (22) 4.4.1991 

(7i) Mitsubishi electric corp (72) hiroyasu ito 

(51) Int. CP. G05B19/405,B23Q15/00 



PURPOSE: To know the accurate coordinate value of a tool locus before the 
actual machining by setting the display conditions of the coordinate information 
corresponding to the tool locus displayed on a display device and specifying 
the coordinates of the tool locus based on the display conditions. 

CONSTITUTION: A mode where a grid space displayed on a display device 1 
is inputted by a grid space setting mode input means 7. In an automatic setting 
mode, a prescribed space is automatically set by an automatic grid space setting 
means 8. Then a display coordinate system setting means 10 decides a specific 
coordinate system where the grid space is displayed. If an oblique coordinate 
system is decided, the date are computed by an oblique coordinate system coordi- 
nate data arithmetic means 11. A coordinate axis information production means 
5 produces the information with which the coordinate axis and the grid are 
displayed on the device 1 based on the arithmetic result of the means 11, the 
scale set value obtained by a scale setting means 4, and the coordinate system 
set by the means 10 and displays the information. 



2: machining path information production means. 3: machining 
program reading means. 6: grid information production 
means. 9: automatic grid space setting means 



(54) MACHINING TIME CALCULATING METHOD FOR NUMERICAL CONTROL 

INFORMATION PRODUCTION DEVICE 
(11) 4-307606 (A) (43) 29.10.1992 (19) JP 

(21) Appl. No. 3-99436 (22) 4.4.1991 

(71) OKU MA MACH WORKS LTD (72) TETSUYA OKUMURA(l) 
(51) Int. CP. G05B19/405 

PURPOSE: To calculate the machining time without producing the numerical 
control information nor performing any machining simulation when the machin- 
ing order is changed in such a case where the single machining operations 
are changed to plural simaltaneous machining operations. 

CONSTITUTION: A machining time calculation data generating part 10 generates 
the machining time calculation data SF based on the machining process data 
SC stored in a machining process data storage part 3 and the machining order 
data SD stored in. a machining order data storage part 6 and stores the data 
SF in a machining time calculation data store part 11. The data SF is used 
in each machining process for calculation of the cutting feed time at a fixed 
peripheral speed process, the fast forward time, and the cutting feed shift dis- 
tance. Thus the numerical control information is temporarily produced with 
all machining processes defined for the fixed peripheral speed processes. Then 
the data SF is calculated by the internal machining simulation. A machining 
time calculation part 12 calculates the machining time data SE based on the 
data SF. 




1.4: 
part. 



tput device, 2: machining process data 
5: machining order data changing part. 



order data storing part. 
9: display device 



generating 

machining 

S: machining time display part. 
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(54) COLLISION DETECTING DEVICE 

(11) 4-307607 (A) (43) 29.10.1992 (19) JP 

(21) Appl. No. 3-72758 (22) 5.4.1991 

(71) MITSUBISHI HEAVY IND LTD (72) YOSHINOBU HORIKI(l) 
(51) Int. CP. G05B19/405.B23Q15/00 



PURPOSE: To reduce the arithmetic value needed for detection of the collisions. 

CONSTITUTION: The work shape data and the tool shape data are stored in 
a work shape data storage means 11 and a tool shape data storage means 
12 respectively. The existing range of the tool shape data set on an xy plate 
is obtained by a check range limiting means 14 based on the position and the 
attitude of a tool every time these position and attitude are calculated by a 
tool position/attitude arithmetic means 13 based on the NC data. At the same 
time, a deciding subject part is limited for detection of the collisions of the 
work side and therefore the arithmetic value is reduced. In this reduced range, 
the work surface distance and the tool surface distance measured from a single 
point are calculated on a straight line extended from a single point at the 
inside of a tool by e work surface distance arithmetic means 15 and a tool 
surface distance arithmetic means 16 respectively based on the simple and 
small arithmetic value, i.e., the distance between two points. Then a deciding 
means 17 decides a collision or a machining process based on the comparing 
result obtained between the work and tool surface distances and their feed 
speeds. If a machining process is devided, a work shape updating means 18 
updates the work shape data into a work shape to be machined. 
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CO 0 8 4] ^{C«jf^tC^^XH4 otc^r^n— 
-hfcWfflU^aMW*. ^TX^y^6 1T03 7 
fc7*T#K:ttftn:»4 s tf-^t:R3 6 fr*m^ 

4 4fcTB£-r*. *CXf^^6 2fcT, 03 8fc?K 
-r«fc*IX»Jl:««i LfcV«ft4 4OIhJ0 ££HfcfM& 
*-A#^©:3 7 D£tt3 3 fc#UT#*»^£^ 

-TZtSlltiMWms 5tC«fcD^E~^3 4<DWfffc 
frV^tt3 3£#»S1«. 
CO 0 8 5] -€-lxTX5=-v^6 3fcTlPX«Jtffi^a:L, 

&WM4 7 a ^t^«( urt e>^mav->^v >^x 

<yf3 0 lrT1f>^U ^JW€BU 
f§^3 6iaD£«i3 30&B«^D, cn«i« 
&REtt*^U 3 1 KB*T*. *V»TXiry^6 4(C 
TjtoX&it£»3*£4 7b-4 7 h**T*>^U > 

»tn«2k©*jfiC4 7 bO*>^U >^£fr5fc&fcX^ 
y^6 2fcFI9&J*£&tt-5. 

CO 0 8 6] U->y»J>W^TUfcttG«X^r^^6 

ye«€:acxiDx«ih««€a»KB 1 tzmwrz^a 
#7j*&mm7uif5&ft& : £&2 9fc«fc0ffrfcu x 

CO 0 8 7] ^TXfy^6 7fcTHJX^a^At 

mi^D^7 A«t^¥S3 icioR^o cn^mxy 

ay^Ae2tt^ff 2 8»ce*TS. 8 
fcTjtaxtttt««ffj«*»2KJ:0R*a^jfcxyn 
^9A©jDX«»«««ffJ«U X^y^6 9fcT^n 
$r^^H 1 IC^TS. 
5» CO 0 8 8] 1SXT7^6 SKaTsTV? 6 9 tT^ 
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[0 0 8 9] &&T**Ty77 OfcT, LfclOXS 

[0 0 9 0] fcfc, ±2B^»«TI^ jtaX*iLfc*<9& 
[0 0 9 1] u^W»5©^0 

ttjtox:7n^Ato£5£fi. 3 9tt3££:/nr/£'j&t&£ 

HI 2, 03 5 tRI-C!>^IC^V>TttH-Xtttt^a 

[0 0 9 2] *fc*&«sfc^v>xig4 7 fc^T^n-^^ 
-hfcSMIU^RSfcr*. irxx^ysiTlnx^ 

D^5Alt«tfa3 fcJrOlDXya^^A^jtaxyD^ 
^AE«SB2 8fcSII*2 £ ^ jtaXS#W*f&£*gfc2 

$2ttS»2 8fc:R^^nfcJoxyD^AO-^a^ 

[0 0 9 3] tott, lOI^DyirM-M^ 
Si 3JrJ:DtiDXyDy^cD^^a^^^fciDxyn^ 

[0 0 9 4] j5tVi7?Xry/8 3 KT£*&« 1 

1 9fc£ttl,T43<. ^UT^yy8 4tCT^ 

— y i ©^otsi;:**-*-*. 

[0 0 9 5] *Vv<?;V5r*:/8 5 fcTtfjEU&Wto i::/ 

S3 9t;i<fcDm£T*. «S^Dy4fjftOJB£^Ctt, 
HDX^Dy^ffiAft5*a2 StrctOJtoX^Dy^^ffi 

is^^u 1 4fc:Eta$n^:^xyn^^j5ior>tf>r, 
<D*-yjwjgs«<atcis^t>o$aitfiL. cn«WD 

[0 0 9 6] ^Vi-CX^yy8 6lCT5iS*/ny^^o 
»»*J««*T*-y^»»*-A**ai2 1 fc<kO# 
-yJHfc»»Sttfc». »tt5teft«»«^K4 8 ic«fc D 

«»*-yj«*««#^ai 8irJ:o^*, cnictt 




(8) &H¥4-3076 05 

oTHJXyn^^Ett^^U 1 4fc£tt2n*:2BX:7 
a?*AtiF*€«iET*. H4 4tt^iESnfcJ»X^D 

[0 0 9 7] ^rlsXXrvZfS BtZT* ftiESnfclHX 

0jDX^D^^AE*Ktt2 8taB«^n>5Jin:^D^ 
5Afc«iEU rn*SfclIIX^D^Afi^*2 8 
icEtrr*. 04 SttttiE^nfclOX^n^AC!)— y 

fcJtoX^n^^Aft»fclDX«B««#**R2fcio 

sz i k^t*. 

[00 98] 

nfcx^fi»K:^>^$j««W*o!>^^ft:£ 
<D&a*f*»*ji«tt1I*^lT. £*&ttfc** 

[o o 9 9] x. tt&&\ztt2tffi&<D&mz:&tl) 

^j— yjp&*fe^h*rs©^TiE?ifc:»^c 

[oioo] x, nmw \zm&<D&:m 

tc^s»^nfc^< £^2 zxDij— \/)v<o^n^ti<om 

f U&CD-C* ^^fffC^^tlfcXACDfl 

[o i o i] x**«o*r»6n«±«iftWiix« 

©JtaX*±«*fc»oTf»*tf* _Lfcfett*t±£2l0X 
!9tC^^3n^xacott»i:iIJXitjhm«tco^cDW 

[0102] x, ^fi«^^n*:x^*^cDinx 
^a^5A©»JDX^ay^jftlc^w-*»^ **At**i 

5a tv ±ffi»ft*nfc»»«»M*±E8wan&#» 
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IS 

m i ] z-onwomm i &*r , &&MW&mo±ft 
[a 2 1 n<oftm<D 4 &im i €^ftttw«i^ito^^ 

f£fi<D3£^ra0T**« 
[0 3] ^O^^cD^JteM 1 £j*TR«IWWSR©^ 

[04 ] uO^^^lW 1 £^rfttefW#£fi03c^ 
£Be>3c^®®0T;&*. 

[0 s ] c<z>8OT<D£j6fti i £^TRteWW3£ifi<03^ 

[0 6] COK9i(0«lfeMl«^Ra«!l«P£fiSO«agc 
£|SS>3^lSW0T;fc*. 

[07] ^o^o^jewi *^fttfiw«£ato^ 
[08] r o^qg©^i£« i *tt*Mmmwo&& 
[0 9] e: G>8^<0&i6« i £^TRttttW£R©£* 
[0io] z.<DRw<D9mm i ^-rftniwfiisKo^ 

[011] zoxwommmi&m'r&iftmWtZ&v&i 
[012] dO^<D^J|f!2^-rftfffJW«I^ff^± 
[013] 2KD5&n<o«ttff2«jacrBi:tt«fPSS<o* 

[014] £ O$£9lQ3£te0! 2 t^TRBIH WI£E<©S 

3R£B<D&^I§BS0TfcS. 

[015] c®K9fO»Kff2€3a«'rRtt««*ttBa)* 

[016] ^C7)^?g^^J£M2^*rR«[ft1Wg«^^ 
^8B<E>2e35P5®0T*$. 

[017] z:iz)«inofttt«f2«^RttM«ie«os 
[018] ro»m<osdsn2^rfte«»ttB«>3S 

[0 19] ^<0^9gcD^J£M2^T&tUWW^fi^ 
[0 2 0] C(!)X^lEJEff|2«^tftMIKB^ 

[021] co^o^ji«2^"rftBSf»^fi^ 
[022] co»9i«>«Eie«i2e^rRtt«m«B<D« 

[0 2 3] d<D^0^6«2^TRtt«WKfiC5^ 



[024] c <D$tw<D&ftm 2 1 ^*rR«««i»e<D» 
[02 5] z<D&m<z>mv&m2&x:?mm/\>i t )i>'#v 

[026] £ O9$£9J<0£#« 2 £ii^«««9K*eB 
[0 2 7] £OA9!OXttM2^-nk««|fPttBon 

[028] z<onmonim2**rnkmMn3R*v>n 

10 ^^«7D-ft-KT*5. 

[0 2 9] dO%^^J6W2^TRfi«WS«<oa2 

[0 3 0] co^co^J£W3^~nS:tt«fii^Bc[>^: 
##t&0T£*. 
[03 1] ^ 3 fe3W««l«»RR©* 

[032] ZL<D5tmconi&M 3 fc*-$-RfcW»8B©3* 
a%B0&a?01iHT&&. 

[03 33 - ©8E<3£J£« 3 £*c^ttW»KB<Da 

a? ^Ba>^M0Ta&*. 

[03 43 r®}m«D»KM3«imRltlfllBBce>A 

[03 53 - O^EO^t Jgflf 4 «^rRB«fPSBCD± 

[03 6] zLvnm<on****mmMWimuw 

[037] -co^9I^)£M4 fc^TR*»»3£R©l& 
[03 83 ccoX9I«IUBM4e3imKRMimB<Mft 

[0 3 93 ;ro&^<3^«4£^*ra*«f?&R(D* 
^fi<Z>3^M0Tfc-5. 
[04 0] rw^<o*J6W4€^-rtfc«««SR<0» 

[041] £ <D$£9J<D3ltf« 5 *5*-TRii*ftt£EC>£: 
#«f£0T*S. 

[042] - 5 £;*rRtt«»SB<J!>£ 

[04 33 d <»5SSJ <D$&m 5 ^^rRB*»SBOE 
[04 4] ^O%^<0lG[JfiM5«7KrRltM*KRtiDe 
[04 53 CO»W<0*lt«5?fe3K-rjtaX^Dy^Atr 
[04 63 CO^«<0^1£«5^TaDX^D^A^ 
[04 7] ^©»W«)*lfi«5e5S-rR««IWKBo» 
[04 8] ft#OQ&ffttW£B£^r^#*l£0T* 

50 
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